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(54) METHOD AND DEVICE FOR CREATING NC WORKING FORM DATA FOR NON-CIRCULAR FORM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem that form data 
can not be created and it is necessary to pick up form data out of a 
design drawing and experimentation data and to prepare NC data on 
the basis of these data and also it is difficult to create a 

complicated non-circular form, when the reference of a form in the j 

direction of the axis is different from that in the direction of the J- }? f1\ _Q-^a -j 

diameter or in the case of a form where this reference gradually ^ — — ->¥-*^>f 

changes with its position, for example, in a conventional method for f r _~-^\ 

preparing NC data for non-circular form. j ■ 

SOLUTION: Form data are created and a feed pitch correcting I \ 

processing is performed by repeatedly operating data in the radial \ \ 

direction while utilizing an elliptic expression or data in the axial J \ / '9VAL2 

direction while utilizing a triangular centroid expression in given L 

numerical data (1). This device is provided with respective means ^ " "~" ^ ^S^Sfe 

for operating, displaying and deciding the required torque of an NC £ V ; J<o 

working facility (2). The device is provided with a correction means — \ 

when displaying a form on a display screen. • 
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u itofcsttfcf*— ^*»e>Nciox7*— ^tffats: 
£ t i- 5 * R ^ffi n c an x^tt-r — * id 

[W3ftJg2] *n»j^fc*i-«liHi©NCXf«i«fcJ: 

BOlSSilCBBi =1/2BC t*S^Bi £3££>, 
ABCBi cofi^Gi H«lC»»D CC05S*» 

±ICCCi =l/2BCt*5^Ci ABCCi 

^fl5»lftiU*ft!!SI«r*TU 8ulB«*lpJ^i 

*coKflilc^aS^fii»«^*** OS) ^ftiix- 
*©5%£tcffiBS2jB*rR?K *IIIB»[»»!:J:?>BE2jft 
^6265 try ^*tt©*||B*«:*«), Kff««r, 

flIA (ft) »bf-^©l«fclft*Tt, »J/£ 
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2 

ffi«ssi-flfr8B-r7 - ^ ansASriis SJpa** e> coasts 
asm tittiu tt»^*tJBi"»*n»»«^ 

A. B, C, D«r«*K tt3*©«*iRift«^-^«>*a3a- 

£|l]^U:f£4,kA N B. C, D6O9^^AB60M^i^ 
/0 ±I^BBi =l/2BCi^6^Bi $rt*, ABCBi 
oB'frGi |^«^J6^DCcoffi«jR_hlc:cCi 
= 1/260^/^^^X1^^ ABCCiOOm^G 2 

3 6 0° £-e»0iEU *»#P3»»«7 s *-^*ri«* 
U Kftl^n^^T*— ^36*fe#R»*tt»XfflON 

c ^ & & »f&S;i- 5 Wpic n c {fffl -efF^ ^5Ncf 

R»»*t^(**rRl»ttw*i|l (S) 4:«*rRl»*fl!>** 
(S) ^^^^J:^9^^5^^-^V^T 1 b, *P3»« 

wxi^Ncf-^^ ft^-r 5 d t *s"bt« ft * n ^ 

- ^ N C JDXT^t*- ^ $r^^i«"r 6 # R 

n c^jn x^^- * idjftftS ^^^"^^ io* * ixfc 

N C #PX?1^X - ^*^NC XfP««C0 V — ^ *PX^# 
£ *MR -T 6 * R^ N C Jt)P XMWiy*— 9 ittilo 

[it «) h/v^ ^i/-; a i/- v/3 y^^itt 

IpJ K B t?^ N C Xft1S« J: 5 7 - ^ £ 2p# T*fo 6 t^rffi 

»»»^ij*#©iateA**©iHi<EaEffi«jc*<5< tuiB 
»ffficoflfriEiiM«iffl o (om± i 

40 J: 9ft5ll**3lB«0*n»fflNCjlPX»*9 f ' 

-^iu*K«. 

[MM 5] ^RIW$:^»p^NCl«iia 

NcjpxMW^-^iSriasB^v^r, «*s*tfc*n 

fffiNC ;jPX^^^- ^ P> ttJ6r IpJ Jgtt^- ^ *5 J: t« 
^I^T^^t 5 — ^^*^^iiEi"S*^HffiS:*i*SfluBBiiJ 
j5^«<D*P3«***»*liE*«^H ^®®co^X 

50 ^ Sr«»« ^ i" ^ ^ R N C *P Xff^^x — ^ iiJfiRSSfio 
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[0 0 0 1] 

[0 0 0 2] 70 

ftO*lRj«rwU\ W«tt5i»!7 — ^*px«^tP— "Cfc 

[0 0 0 3] 

^CQ— 0J£ LT, W?7~3 1 9 5 2 8fM 

i^f^^Mr^-^ ^ 5 4 ^ A s B, C s 

DSr««9, B N C, DO 5 ^i»#A B tf>J£fi 

jRJiKlBBi =l/2BC£ft£*Bi ABCB 

1 WKGi P«^j»^DCOffi«ilft±^CC 
l =l/2BCift6^CiH^ ABCCKDl^G 

2 SHj^Gi t^G 2 t<D* Be** 

fcltBIB5 2*E, F££&9, Bfc2*E, FBO**S2 
MNtU *Nk*E££iI6ffiROipi£^J; , 9 

^ft^ftOfBROS^*^ *E, F<Dm<Dft&<D 
*N&ii*tifR<0«^£#«>, BEttfR±O*N0>*MRR 




r mmmu am <o n c #p x»*7* — * & cn* u -c v 0 

Sfc^R^fflNCJiPXJK*^— ^iiJ^aSHo— Wk U"C 

A/l^J; 9ft»*R»ffliPX»ttx-^«:*M-t-S*» 
^R^fflNC^PX^-^-^iiM^^k, 

r n c 1 p TM^f - * * m x ft \zxmrt ^mrm 

* »Jj*« W <fc 9 Wf» R T^ffl N C *P JLj&Wr- * 
i:&m*X-r 5 « WfflNC JPXfl^ir - * 

X^^-*£f&&U NCXfHWHcffl*r*#R» 
ffl N ciDXJBtt^- * tfsjfc^S £ £ 9 ft 33£B-C£> 5o 

[0 0 0 4] 

[»Wa s *F*UJ: 5 ki-^g^jli] B«3fiw«£*<o*R^ 
Kflli:a*-|ft»*oa5flltas»ft5»fr, ^5V^^if^g 

ftJtntfftfei'Wft*R»**^W:HJIt"C*>-=>fc. 
[0 0 0 5] ^fc, Wfcrf— ^OftV^aiLO*W3&^*DfiJ 

tcj:^. apx«**2i*:#<«»U ^^-^o^VNttJ 

NC^PXJBtt^-^^fiK^Mfcft^M^S 
-T5 t v> 5 Baffin feo^io 
[0 0 0 6] ^fc, eS^fiJSEHiJAPXSr^^a^ ^PXP^ 

m?Lbtiz>&s ^R^«<o^px^*5v>r, *pxhhe» 

R»»*Kl*fr <«#i"5c =^oT, PS#^ft5^DX[E] 
te»^«MEtt. ftJ^^tbfc^^-^^bA^^.t 
feftft*ttttfftb"f, r^o«lliE^c«B*PflS:S■rSkV^5 
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[0007] j£{^ mm<n'&*<D#w : &mNc*r-*m 

[0 0 0 8] 

[0 0 0 9] 2 0»W-Ctt, #R»»««r*i-« 

[0 0 10] Stf^^^^tu^tt^^JgiR^^^?^ 

££9, K4jRA, B, C, DO 5 ^*ft#AB£>l§**li: 
(CBBi=1/2BC^^6^Bi^^ ABCBiO 

1/2BCi45^CiS:*^ ABCCiOl^G 2 $: 

[ooii] RK^ft^Scfii^-* £ LTttfcffiKfc 

8wM©5^ 2,&E. F£&9, f&2 

IK #H» R £ OSS* tllift i: Srtt-SBCB **# fc ffl 
RO 5 h&Mk&E k Sr-ttt^iiSfflRtoSISS:^ 




4S&H2 002-99314 



6 

6 0° O^fpJ^^-^^K^ffi^SS^^^S^-C 

[0012] »fc«rB«h*ia»*oXfli^»^-5«^rti 

10 *;ie>*Lfc#J«fcOV^CfTV\ OS) 

[0 0 13] iiM^OmJlS^l^R^^ 
-^sft^feft^lRl^RT*— ^trttWU matter-* kl& 

ft*** trains- ¥fitft«»c«riai7-^«ns 

[0 0 14] ftV^SS2ft#RfM7 f -^^P ) Wi 

A, B, C, D«:»U % au^<Dtt#ft»ffi^— *Ofe3ffi 
fcW«^«E4^iA % B, C, DO5*>»»AB0)gftl8 
±iCBBi-l/2BCi:^^^Bi^^ ABCBi 
^Gi^ l^«l^DCOji5ill±luCCi 
= 1/2BCi:^^Ci«^ ABCCi <7>fi'kG 2 

[0 0 15] JEtc, mMctfeftWMBftT-ffrb&WM 
***IXJB wnct-^ SrSElftfPrti- 5 lc N c {RiJ T-W 

-^^{^^, #R»#*©«#l«»«fc©»P (S3 fc« 

[0 0 16] B**3<0»W"t?tt, ^R^NCAPX» 
^-^i'M^^co^0^T*fcoT^R^^^^Mp p p 

SrMflWt 5#P9»fflNC *DX^^^- * fl ASM 
*5^T, ite^^xfcNCAPX^-r— ^^bNCI^I 

50 >^fl:**-r5£^9ffi/*;£ 
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[0017] «*s4^m m&ms<o&w\a& 
t'onc xf^««jc j: * t7 - ^ sspwr-fc ^ m^mmM 

[0018] m^ms^mxn, ^mm^^-rm 

* R »«tt«r»Jfc1- 5 ^^bNC aixjR*^ - 

* sr« s * r n c m x^-r - * masec & 

[0 0 19] H*a6©*Bm W**5©»WIC*5 
[0 0 2 0] 

[0021] h 3 is, *n»»tt<o— *n*» 

<* «#l«J»r®4 4:7j*U KttBB4 0«»±^>A*P, 
Q N A, B, C, D • • • - <ht6 0 jiMfc£ft»rffi4eo 

[0022] H5i4, ms^tmu^mm, -r*^*> 

^*|Rj»fffi5Sr^U, &mffiffl»±<D&&Q, E, F • 

* • ■ ^-TSo ll3&l^Uil5l;LS>o-CW\ ^Q^tt^ 
fam&4<Dm&L±-<Oj&X*3b*) . lo, &*fij»ffi5<0« 

5 0 

[0 0 2 3] 0 3— H5lC^i-Sa6WIJC*3VNTtt, 
flfCfcfl. MRCWSrO (0, 0) ^f5„ 

[ o o 2 4 ] m 6 — h 9 \z.7^-tm 2 (onmm^mm 

K^i-*R^^6<D_b®7£, H8ttTffi£^U ± 
[0 0 2 5] HI 0~H 1 3^i-SB3OHJ6W<0^R 
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<±Wal l liR^ Ell 2l^tr^<TffiHfflR^ 

t% {ay®i 3iibi 3iz7jk-rzt<mm^x&fc-tzM 
[0026] m 3 m*i-jBfc«-cf±, ftnm&fc 3 

#7"o7T^/Wg3R*2:*>fco"Cfi, P (o. O) Sr^i? 
ki:U"C, A (xi. yi) > B (x 2 , y 2 ) „ C 
(x3. ya) , D (x4, y4> • • • • t [D 
2, B 3 ^3 it^i 5 Citr 1 1 tw<;l#!R|Cfcfco 
Tf±, Q (Rz, O) SrSfp^irLT, E (R 1 s 

h) > f (R2, 02) • - • -fcu r^Pi^ev^T 

5£<5< I t9t-> «i*iRi»*-tix-e*Lic:ov^ 

Tif, «J*U, $^ICftj|B2o(7)^T f -^^a^5 
[0 0 2 7] *»*SSfefc LT*»W*C*5V^Ttt:. ID 3 - 

«i*rR]»5R (/o7 7 ^«W Sr. 5feTiai4, mi 

5, TtSl 6|-iV^tv^R^r*fc5R^«l 4) <>U 
Tfflt»U ft«c«*|Sl»« SrB|i6 > 

Witt, B 3 - B 5 l^tr t #*R»M7*-^ 

[0 0 2 8] 1 8 ~H 2 2 Id^i-B 4 CO^^^Ut- 

[0 0 2 9] ^iC|E]18{i, (Bi^IrJ^R©*'^ (^07 

•9, OVALltttw^ftl (_L®-Cfc5$T®2 
^ 1) , OVAL 2H^|©#^1EW2 2Tfc6t 

/<>>W^ _h 2 <7) ^ 'fr £ o 

[0 0 3 0] y</^^2C0^^Hfi. %&JjfateW:<D 
tpfct— ScUT*3 «9 > 3d-— '<^MW: l ^/WKtt 

2M©*w<>u*iL-«:*aE-e«>Sfc-r5. *Ett#n» 

^(OlHl^rSlO 0 ±cr>>^, ^Gll[e)g^fp]l 8 0 e ± 
50 [003 1] il9(i^RM«2 0(OlIli (^r®2 
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1) Sr^U 0 2 OttOVAL 2<oS*lRj»fffi® (Wfffi 
2 2) £^i- e *R*»*2 0O«*|PlWrBtt, 

[0 0 3 2] *«Wfi. MO/o?;^*^- 

5 »<yW&«*5 ct I*?' p 7 r 
^0 7 7^/^8* OS) *«-Srt-St>«>i:UT3|iJ** 

[0 0 3 3] iMUfclSlSc^n***^— ^3&* 

OK) ^Xl^SbfgLfc^Rr-*^ ^T^^ 

[0 0 3 4] *[J*|Cfj|SO VAL 1 O+'kM*! J <tOV 
AL2©WiffiH^P), OVALl*^OVAL2Pfl 

[0 0 3 5] IW«©lBl*#H***^-***& 

[0 0 3 6] j&GKXtt&afrB 2 n: J: <9 RW1"5o B 

O) «Sipt^S>^n7r-f ,60 (Xi, 
Yi) tt^QlcW^sa^^ttx-^^*'^ 
tj/FM , ,&P (X. Y) tt^QSrKflSi: 

(O^gfl^L (^2 3) % ^(D^m&ZR, jftPSrii 
5itS5 2*|liXY*X*lllt»^OPt4i-ftS:e, S#0 

[0037] 121 tc^v^T, ^077^^^/80* 
stums s*rRj*tt-7*-^±«> 4 fep«>«ai 
(x, y) r± 

X= (R-C) Xcos0+Xi • • -(6) 
Y = (R-C) XsinO 4-Yi • • • (7) 

[0 0 3 8] <2Mc % JHiLfcfiP (X, Y) OjMtl^ 
i2 2^7p:'r^ , n 7 r /U^'^QSriiSiffXffi^* 
d^WMfl i RtJ«i»^PQ^SEHItLSr»c^J: f9» 
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/0 

01 = tan-'(Y/X) --• (8) 

L =*/XH-Y> - (9) 

,£Ote;£&#P 2±lcfc££tePgib&v\ > 

[0039] au^o^-eStfcJL^AS^^o^r^^ 
[0040] i23 n&mm&TF-rmx'h r> . dji^q 

U «RBKi*St5P]-C*5 (g^2 4) e 
Ro«t«nBi:+^Qi:OB8«35»6»aSn«o ffiR 

B ± W#jfliJg P o h P n ttttlEJtta-CA A t ^ a -7 T 

SE^C-2 4 ttSOW^V^ 
[0 0 4 1] £Ul<Dmm&&jjfa7*-* A^A^fC^O 

[oo4 2] ft»c«rit<ojB22fe*n«»tt7 f -^*^* 

££9, 0 0 1 4Jltcfe5£ Lfcil^O^JWcJ: 9«HtiriR)7B 
[0 0 4 3] *M«rNCIf^««^») 

[0 0 4 4] 10rtUfc*»#R»»«W-^tt, 4SiE^ 

30 [0 0 4 5] ffi'&<DmMffltes ftm&J»VZ<D7 t —*M& 
SrWlcKWLfc^, ^^icttill 02 9-03 lie 

ci ^»inx^«osc2 3&sa*ai7 — ^^jffigijipxi- 
5»*<o*nx^-^«**cfe5iifflprtt-c*)*. 

[0 0 4 6] §3 2—133 4 \C7fft% 7 (Z^J60!l 

(7) r < . aax?— ^oimxwiEMeECa irtsyonx^:^ 
ftrntezv—? s-jfcHflJDx-rsii^oftix^— 

[0 0 4 7] gctCli 2 4 ~D 2 7 ^77^^ 5 ^HJfitW^ 

tSB, B2 5**0 2 4+M£Si£fc»rffi, i-**>*>S* 

r^]^cS2 7^^U, I^^r®2 7 0>Mfttt;4~— 

^-fo 02 6HBE»Tffi^*3Jt5*ftfiS^>0 # ^3 6 

o° 3g 1 ®te^a«^**r*i- Q 

[0 0 4 8] 0 2 6tt»«1-tttf v NC*PX«*3WS* 

*opxiHi«sft*sti^-r5ex 

50 T*fo5^— ^yu«<faMfi»Wilc*5»+S*± 
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20 0 2-9 9 3 1 4 
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h <n&5r ft i#r® \c & 5 N c m y</^»l& 

[0 0 5 0] N caOXfl&O:*-— ^^/HiUAfett^^— /W* v> * 

Tn = (B-A) / t/LX27r/ 
4:45, ±1BIHIESr*ffiftflE»-3 6 0- *-t?«k*5KL 

[0 0 5 3] WC*£U UfcflP &h^gfrTN (N=1~%S 
T_ =V^OV+T,)>X t, + (T Z H-T ( ) * X t, -f- 



[0 0 5 1 ] iiMUfc*R^iK^-^{ci:«9, ftSco 
[0 0 5 2] ^ffix-^SrA. B. «ffiJCSi-S«FBB 

t x ( j m + J l ) ■ • • (10) 

*n) , flh/^^Tf 4: U ftsSlcJ;^ h/i^eox 



+ CT„-4-T.)»X tj/ to (n) 



^^Tto = t i + t 2 tn ""C&><5 0 

[0 0 5 4] WWUfc*P58h/W^TN (N=l~n) 

[0 0 5 5] SP*>, ffiiBS/Sal'— S/g^fiktt* Kffi 

[0 0 5 6] HI 2 7\C hJls?i/^ iXa ls&$&<D^ 

^M^^-fa ^m\cte\,^x, afiffiRT*— ^> btt#P5$ 

[0 0 5 7] Sc^»*«5*5J:VB*«6<056M^ov^ 

s^ios^ftiiijE-raajsiiianWjE^asftSRjte, 

[0 0 5 8] Ky K1&D£:lf3-£ ttt, *T*IpI^» 

[0059] s^^nytKTK^^ifix^^&^a:*^!^ 



Hx =Lx /D • • • (12) 
20 H y =Ly /D • • • (13) 

[0060] fricffijE&TF^mz&^xte. mvtm^tif 

{ci*, «)!;±:t—ik*-«:-5fc«>*!:Ji|B*|jE«[*r»!:*S: 
[fD^S^SSSrCy b1~ Z>&* <DmfF V v htEx, E 

y tt. 

Ex =Cx /Hx • • - (14) 

30 Ey =Cy /Hy - • ■ ( 1 5) 

[0 0 6 1] -ii:lTv x-^fiRT*^^^^«^ 
Hx . H y ^l/\ */TgOl8Dx > Dx*M^ 

[0 0 6 2] g| 3 5 Jd^i-ii 9 , ^^scDJtcO^D (D 
40 x . Dy) U aitJi. ¥SSrR<b-r5P3ffl 

±<DfrM(n&<DmmT (Tx , Ty) tt, me^ei 

Tx =Dx+Rcos9/Hx • • -(16) 
T y =D y +Rsin0/H y • • -(17) 
XmiTZb&XZ^ ±^(16). (l7)(dioVNT0 =0° - 
3 6 0° )£*«)^S:$^t5: i:^>ct «9 > «*±. * 
tRwR^stLS^ i:^^5o WJ-Cli, KS*WR 

50 t-yffcJ:9Lx, Ly SriRiJSUT^av^ 
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[0 0 6 3] 

mm rao ir^^^ogfi ceo ttmjifaw- 
m t &3ffaM&(Dmm k&v-tnmz. m& 

[0 0 6 5] BI*qi3 0»WlJ:J:5fc, «!tafcLfc#R« 

ftttoS*ASB»t? # * J: 5 K ft 3 * ^"T S 0 
[0 0 6 6] §f*3g4 036Mlc:J:5i:, 

!7 — ^JPX*C!&Bft*ilia[Wifi5.1l h^JMMWfcffltK 
aPXffifc* "J>tb&j£ Ufc*PXft#©*#3ft«»jNB^«l»-e 

[0 0 6 7] g»*5 5(D|6MlcJ:S «fi!cL,^*P3« 
[0 0 6 8] fS3ftJfi6<E>3&WK:J:5i:, fflWSJS 5 

[0069] -tttfrib, ^^bfrtzm&flmcDm&'r- 

5fc«>, Vitul^PX^PF ^eoWr&tfSiBftaP 
X^ottW^SSJ-^offii^M-eff^ rij&sisrtBi:* 

ftofc 0 

[1 1 ] (iliJ&iftMlttT*— ^*M**<o«»ttWH-C* 
6 0 

[1 2 ] a^iftMJJRT*— *»J«#fto«B»R91B-cfc 

5o 



[B3] #n*»ttO*10jlllli«Sr*-r»ttH-efc 

[14] 13 t«'L#ilt^So 
IDS] 13 ^fS)Wit^5o 
[16] ( H7nSiT'^ 0 

{17] *— ^>U*P3»»*©1S 2 o*JK0iJ*r^ 

[18] 17*T®1T'&£ 0 
[19] 17 <DMffimX'3bZ> 0 

io [lio] Hi \z^*tm*—'<si'3¥WMMWi<o± 
[Hi] ftnmMWDK 3 0X*tttr»i-MttB-O 

[112] 111 niiTfo^o 

[H3] hi cnwmmxhZo 
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